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ESTIMATED EPEECT OE EIHG COWL OH THE CLIHB AND CEILI1T& 

OE AIT AIRPLANE 
By E. A. Louden 

Although the application of a ring cowl to an airplane 
with an air-cooled, engine increases the maximum l/d and the 
high speed to an appreciahle extent, the performance in. cLimh 
and ceiling is not increased as much as"' one would expect with- 
out analyzing the conditions. 

When a ring cowl is installed On an airplane, the propel- 
ler is set at a higher pitch t.o allow the engine to turn its 
rated r.p.m. at the increased high speed. V/nD is increased 
and the propeller efficiency at high speed is increased slight- 
ly. The ratio of r.p.m. at climhing speed, V^, to the r.p.m. 
at maximum speed, Vi^, is dependent upon the ratio of Tg to 
Yjjj. The increase in for an airplane with ring cowl is not 

as great as the increase in 7^, so that the ratio "^c/^va. ^® 
less than for the airplane ?rithout ring.- Cons eguen,tly the 
r.p.m. and full throttle thrust power ava.ilable ar.e less at 

for the airplane with ring cowl and in spite of the. increase 
in l/D due to the installation of the -ring, the excess thrust 
power availahle for clim'bing is not appreciably changed. 

The same method of reasoning accounts for the small in- 
crease in absolute ceiling in spite of a large increase in 
L/D maximum. 

To illustrate the ahove conditions, suppose we' have given 
an airplane with the following characteristics: 
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Povrer loading ¥/np 
Stalling speed. Vg ■ 
Higli speed Vj^ 
Approximate l/d max 
Speed range '^■^J'^ q 



Without 
ring cowl 

6,0 

60.0 

165.0 

8.0 

2.75 



With 
ring cowl 

6.0 

60.0 
178.0 
9.0 
2.97 



Equation 173 in Diehl ' s "Engineering Aerodynamics" for 



estimating the initial rate of climh, G 



o » 



is as follows : 



= 33000 
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. .. Using.this- formula and, estimating tlie initial rate of 
climb for the ..a^b-Oy e airplane gives the folloTring values: 



2^.s + 



Speed range Vj^/Vg 

Approx. max. prop. off. 'qj^ 
Climhing speed_ 

^c 

375(|).. 



Without 
ring cowl 

2.75 

.761 

.82 



■95,0 



.1040 



.0317 
.0723 



17ith 
ring cowl 

2.97 

.745 

.83 

99.3 
.1030 



.0294 
.0736 



Initial rgt.te. o,f;.clim'b, C 
(ft./min. ) 



.o 



2390, 



2430. 



The alssolute ceiling is estimated witli t^e use of Diehl ' s 

new chart. (IT.A.C.A. Technical Report Ho ,|^3^^ The ratio of 

minimum thrust power required to maximum thrust power availahl 

is given hy the formula 

min Thpj, _ s r]jjj hp 
^ai~Thp~ ~ _ L * 
^ D 

Using this formula for the above airplane and the chart 

for obtaining the absolute ceilings gives the following values 

Without With 

ring cowl ring cowl 

Effective aspect ratio 

assumed 4.5 4.5 



K 307 307 

.179 .157 



min Thp^ 
max Thpg^ 



■^jji/Vg 2.75 2.97 

Absolute ceiling £5400 26700 

Thus it is seen that for the assumed airplane there is 
but a small increase amounting to less than 2^ in the initial 
rate of climb and an increase of but 5^ in absolute ceiling 
although the high speed has increased 13- m.p.h. and the 
L/D maximum has increased from 8.0 to 9,0. 
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